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What is  a Food Forest?
Sustainability
Design
Plant Selection & Primary Function
Perennial Productivity
Under The Walnut Tree
Propagation
Progress
Propagation is the process of taking cuttings of wood, stems, or 
buds from existing plants and rooting them or attaching them to 
other wood to make additional plants.  There are many different 
methods of propagation and which one is used depends on the 
type of plant and the season when propagating. Propagation cuts 
costs and allows you to choose for specific, desirable traits.
To have a greater chance of success, rooting hormone is used on 
the cutting that have been taken. Chemical rooting hormone comes 
in liquid and powder form. The most common is called indole-3-
butyric acid, or I3B. I3B is an Auxin, which stimulates growth, 
allowing for cuttings to take root more quickly and successfully.
There are a few known alternatives to chemical rooting hormones, 
most well know are organic honey and willow water. These both 
have been known to have the same basic properties in assisting 
plant rooting during propagation.
Figure 5:
Above: A common tree grafting method (Hollow Creek Farms, 2010).
Left: Grapes propagated with a 20% success rate using willow water in July.
Lower Left: Chemical structure of I3B Rooting Hormone.
Lower Right: Willows soaking in water so water may be used for propagation.
Forest Gardening is an aspect of Permaculture Design – a growing 
field of ecological study that seeks to build a “permanent-culture”. It 
is a way of observing patterns in nature to apply what already 
works to designing homes, landscapes, food systems, & lifestyles. 
Any design using principles of Permaculture will be more efficient, 
effective, and ecologically balanced.
Food Forests are intentionally designed, multi-layered productive 
ecosystems that give high outputs with low inputs. These systems 
are both enriching and self-sustaining, capitalizing on the many 
layers which exist in natural systems, so they thrive from root 
layers to treetops. They utilize what Permaculturists call “guilds” –
plants which work together filling niches of space, all mutually 
benefitting from a diversity of species and functions 
(See Fig. 1 & Fig. 4). 
Research Forest Gardening, Walnuts, and 
Juglone tolerant species; water Hazelnuts; 
site preparation and maintenance; manage 
greenhouse plant starts (Fig. 7).
Research and test grape propagation (Fig. 5); take 
measurements of site; begin initial designs; greenhouse; 
watering.
Research plant communities 
around trees; site preparation 
and maintenance; begin 
planting and planning visiting 
groups’ participation; 
3D Modeling in Google Sketchup.
Plant shrubs in East side; maintenance; 
watering; stabilize protective tree tubes.
Complete fall planting; North field
preparation and sow pasture seed.
Finish tree tubes; research cold weather survival 
techniques for plants; monitor plants.
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We started with one Walnut and one 
Apple. Walnuts are a tricky, Allelopathic 
tree, meaning emit a toxin into the soil 
(called Juglone in this case), which 
creates an inhospitable environment for 
many plants to grow in. Much of our 
research was done around what plants 
grow well with Walnut trees and almost all 
of our species selections are either 
Juglone tolerant, or are able to create 
buffers for more sensitive plants to thrive 
that otherwise could not (Mulberry does 
this very well). This particular guild’s 
qualities, not surprisingly, also include 
good weed suppression.
Crop Yield (tons/acre) Type
Wheat 1-2 Annual
Nut Tree 3 Perennial
Fruit Tree 7 Perennial
Locust Tree 15 Perennial
“A single tree 
may have ten to 
thirty acres of 
leaf surface.”1
•Extremely productive with a variety of 
outputs (shade, habitat, food, wood, mulch…)
•Carbon and water sequestering
•Soil enriching/nutrient accumulating
•Resilient
•Aesthetically pleasing
•Perennial (do not need to be re-planted 
every year)
•And you can grow a lot of other plants 
underneath them, as well.
Human:
Apple, Pear, Sage 
Grape, Current, Goji, 
Elderberry, 
Lindenberry, 
Maypop, Paw Paw, 
Mulberry, Hackberry, 
Catnip, Pleurisy root, 
Echinacea, 
Chocolate Mint, 
Rosemary, Hardy 
Kiwi, Currant
Building Material:
Hazelnut, Walnut, 
Black Locust, 
Willow, Bamboo
Other:
Alder, Lilac, 
Honeysuckle,  
Mimosa, Cattail 
Ninebark, 
Redtwig Dogwood
Animal Forage:
Snowberry, Roses, 
Silverberry, Bee Balm, 
Barberry, Serviceberry, 
Itea, Siberian Peashrub, 
Forsythia, Thimbleberry, 
Twinberry, Crabapple, 
Jacopia, Sedge, Rosehips, 
Witch Hazel, Clover, 
Spicebrush, Trillium, 
Sedum, Hawthorne, 
Orchardgrass, Ryegrass, 
False Salomon Seal
We will continue to monitor the success of the plants, and research 
more complex plant communities and propagation methods. Spring 
plantings of shrubs and wet-soil plants will begin – weather 
permitting – in March or April. Propagation methods will continue to 
be researched into the summer and site will be observed and tuned 
for success of plants and functionality.Table 1: Consistent productivity of average fruit and nut trees compared to wheat, 
an annual grain which needs to be replanted every year (1 Hemenway, 2000, 2009).
Figure 3: Above. The chemical structure of Juglone, 
and an illustration showing the ways in which 
allelopathic plants may release their toxin 
(Sustainable Urban Landscape Info Series, 2006).
Trees and other woody perennial plants are integral pieces in ecological 
gardening because they are:
Figure 4: Below. An example of a compatible Walnut 
Guild we applied to our design (See Figure 1) 
(Hemenway, 2000, 2009).
Figure 1: This diagram shows the seven layers of a Forest Garden, so that all niches above and below ground are being 
designed to not compete for space and benefit from each other as a plant community (Graham Burnett, 2006).
“Sustainability” – put simply – means that something can be 
“sustained” over time, without having to put in excess energy to get a 
result. Permaculture works to minimize or close loops to energy 
losses whenever possible and we’ve noticed that  sustainable 
systems have these essential things in common:
• Whole > ∑ parts. Things work best when they work together.
• Does not damage other systems.
• Energy out > Energy in (excluding daily allotment of solar).
• They have many layers.
Forest gardens are sustainable systems which cycle nutrients in a 
continuous way. Once established, they continue to survive 
independently; they take care of themselves. But beyond just being 
sustainable as an ecological system, it’s also sustainable financially 
and in its longevity.
Financial sustainability has us consider that plants are expensive and 
can add up quickly. This project has a purchase value of 
approximately $6,200 – but our  methods  have kept costs in only the 
hundreds (See Propagation). In years to come, forage shrubs on site 
will also cut the cost of animal feed. In addition, labor may be 
incorporated into the classroom, and research participation ensures 
that students have opportunities for valuable hands-on learning and 
the university can perpetuate student engagement (Fig. 10).
The information we have gathered will be used by future Pacific 
students to manage the project and see it to its next stages.
Every plant listed may grow with Walnuts (See Figure 3), is not poisonous to goats, chickens, turkeys, or sheep, is both drought tolerant 
for summer months and flood tolerant for winter months, and also has at least one other function (example: Hazelnut trees are building 
material, but also food, and nutrient accumulator; Clover is animal forage, but also weed suppressor and nitrogen fixer).
Figure 6: The Site in June 2010.
Figure 7: Plant starts in the greenhouse.
Figure 8: Google Sketchup 3D Model, about half-done.
Figure 9:  Wire tree tubes surround trees to animals do not kill them before they get bigger, 
bamboo stakes are driven 1 ft into the ground at three points for stability. Bright tape is tied to 
the top so the tubes can be documented with a camera from farther away (Fig. 11).
Figure 11: Below. The Site in November 2010.
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Figure 2: This design is a completed product of our research this summer. It represents a to-scale guideline for the parcel of land, featuring 
coppicing groves, fruit, and good animal forage, keeping in mind the plants available for propagation and grafting while evaluating patterns of 
the sun; the drawing itself practices professional design and drawing techniques (Landscape Design Symbols, 2006).
[1] Walnut; [2] Mimosa; [3] Apple; [4] Pear; [5] Nitrogen Fixing Tree (Alder); [6] Coppicing Trees a. Black Locust b. Hazelnuts; [7] Paw Paw; [8] 
Mulberry, [9] Hackberry, Elderberry, Crabapple, or Ninebark; [10] Witch Hazel, Serviceberry, Thimbleberry, Snowberry, Twinberry, or Barberry; 
[11] Goji (Wolfberry), Forsythia, Silverberry, Hackberry, or Currant; [12] High water tolerant native trees (Willow, Dogwood, Hawthorne); [13] 
High water tolerant native shrubs; [14] Other water tolerant shrubs; [15] Hardy Kiwi; [16] Small grey-water pond (willow, cattail, lily); [17] 
Nutrient accumulators and insect attractors (yarrow, bee balm, itea); [18] Mulch plants; [19] Roses; [20] Blueberry; [21] Conifer.
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Note: Annuals and smallest shrubs not pictured.
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Figure 10: The  Pacific University Permaculture Design class assisting with  
planting.  45 trees & shrubs were planted and had tubes put on them.
